Award Number: DAMD17-01-1-0076
TITLE: Role of the Human Polyomavirus, BKV, in Prostate Cancer
PRINCIPAL INVESTIGATOR: Michael J. Imperiale, Ph.D.

CONTRACTING ORGANIZATION: The University of Michigan
Ann Arbor, Michigan 48109-1274

REPORT DATE: August 2002

TYPE OF REPORT: Annual

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for Public Release;
Distribution Unlimited

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.

20030317 098




REPORT DOCUMENTATION PAGE O No a7 188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of
Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503

1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

August 2002 Annual (1 Aug 01 - 31 Jul 02)
4. TITLE AND SUBTITLE - ' 5. FUNDING NUMBERS

Role of the Human Polyomavirus, BKV, in Prostate DAMD17-01-1-0076
Cancer

<

6. AUTHORI(S)
Michael J. Imperiale, Ph.D.

\

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER

The University of Michigan
Ann Arbor, Michigan 48109-1274

E-Mail: imperial@umich.edu

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
AGENCY REPORT NUMBER
U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE
Approved for Public Release; Distribution Unlimited ’

13. ABSTRACT (Maximum 200 Words)

BK virus (BKV) is a human polyomavirus that establishes a lifelong, persistent infection of the urinary tract. The virus encodes
oncoproteins that have been shown to cause cancer in animal models, and recently BKV DNA has been detected in urinary tract tumors
including the prostate. Prostate tumors have a relatively low frequency of mutations in the p53 and Rb! genes, indicating that an
outside agent such as a virus may be inactivating the function of their gene products. The aims of this proposal are to determine if BKV
is present in any prostate tumors and, if so, whether viral oncogenes are expressed and deregulate cell growth control. To accomplish
this, matched normal and tumor tissue from individual patients will be analyzed. PCR and in situ PCR will be performed to determine
the presence of viral sequences, and RT-PCR and immunohistochemistry will be used to examine gene expression. Viral sequences
from patients will be cloned and their function compared to wild type strains of the virus. During the past year, we have been refining
the assays and have begun to analyze a small set of samples. The results to date are not conclusive. If BKV is associated with a subset
of prostate cancers, our knowledge of the virus will be useful in designing drugs and vaccines for treatment. ‘

14. SUBJECT TERMS 15. NUMBER OF PAGES
DNA tumor virus, T antigen, polymerase chair reaction, prostate 6
cancer » 16. PRICE CODE
17. SECURITY CLASSIFICATION | 18. SECURITY CLASSIFICATION | 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified Unlimited
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

Prescribed by ANS! Std. Z39-18
298-102




Table of Contents

REfErENCES ... cvereniiiiiiriirereectaisnsrrerresnesrreriaerasennssresnsssnssessrasesens

APPENUICES ...oevnrrerrrrrrrrreriititirrr e e s s e s s eaens



INTRODUCTION

BK virus (BKV) is a human polyomavirus that establishes a lifelong, persistent infection of the
urinary tract. The virus encodes two oncoproteins, the large T and small t antigens, that have
been shown to cause cancer in animal models, and recently BKV DNA has been detected in
various urinary tract tumors including tumors of the prostate. Among the spectrum of human
cancers, prostate tumors have a relatively low frequency of mutations in the p53 and RBI genes,
indicating that an outside agent such as a virus may be inactivating the function of their gene
products. Both large T and small t antigens are capable of doing so. The aims of this proposal are
to determine if BKV is indeed present in these tumors and, if so, whether these oncogenic
proteins are expressed and function to deregulate cell growth control.

BODY

All of our work during the first year of this project has been focussed on developing the
techniques required for these analyses. Our progress is described below after the appropriate
items from the approved Statement of Work

Task 1. To examine prostate tumors and matched normal tissue for the presence of BKV
sequences (months 1-30)

¥ isolate DNA and RNA from microdissected normal and tumor tissue (months 1-6)
¥ perform PCR andysis of DNA (months 3-18)

We have begun these analyses as described in the proposal. The results have been difficult to
interpret as of yet, however, due to a high number of false positive signals from the solution
PCR. We believe that this is due to the large number of cycles which must be performed to
obtain a signal (usually 50-60). We are addressing this problem in three ways. First, we have
placed more emphasis on in situ assays, as described below, since this technique is less prone to
false positives. Second, we are designing new primer pairs which we believe may help by
amplifying larger segments of viral DNA: investigators studying the possible relationship of
another polyomavirus, SV40, to human cancer have found this useful. Third, we have begun to
develop immunohistochemical assays for large T antigen, which has been moderately successful
(see below).

¥ perform IS-PCR analysis of DNA (months 3-24)

Prior to commencing IS-PCR, we decided to attempt basic in situ hybridization to detect mRNA
in the cells. We have constructed a series of subclones of BKV for producing RNA probes, and
have also made a subclone of the PSA gene as a positive control. To date, we have not been able
to obtain a positive signal with any of the probes. We are troubleshooting these assays and hope
to have the conditions worked out in a timely manner. We fully expect to see a signal with the



positive control PSA probe, as well as with the BKV probe since we are able to see T antigen
protein expression by immunohistochemistry. We also will begin the straight IS-PCR studies.

¥ perform sequence analysis of DNA (months 6-24)
¥ perform RT-PCR and IS-RT-PCR analysis of RNA (months 12-30)

These parts of this task have not yet commenced.

While not listed as an original part of this task, we have explored immunohistochemistry for T
antigen as an alternative approach to examine viral gene expression. We worked out the
conditions for staining by growing T antigen-expressing cells on cover slips. We tested six
different monoclonal anti-T antigen antibodies, and found one that reproducibly gave a signal on
T antigen-expressing cells but not cells without T antigen. Moreover, under these same
conditions a control monoclonal antibody gave no signal. We went on the test tissue samples. In
about _-1/3 of the samples, we can detect T antigen-positive cells. What is difficult to explain,
however, is that only a fraction of the cells in each tissue slice are positive. One of the important
lessons of this first year of work has been how interdependent all these approaches are. For
example, if we can get in situ PCR and RT-PCR to work, they might confirm these results.

Task 2. To determine how alterations in viral sequences in tumors affect the replication and
transformation properties of the virus (months 9-36)

¥ construct genomic viral clones containing patient-derived sequences (months 9-24)

We have not yet cloned out any patient derived sequences. Such cloning requires that we are sure
that the PCR assays are functioning properly. We have, however, constructed a new wild type
expression vector that will facilitate cloning of the patient samples.

¥ determine the ability of these clones to replicate in permissive host cells (months 12-36)
¥ construct early region expression vectors containing patient-derived sequences (months
9-24)

¥ determine the ability of these clones to interfere with normal growth control pathways
involving pRb and p53 (months 18-36)

KEY RESEARCH ACCOMPLISHMENTS

- development of solution PCR assay for BKV sequences in microdissected tissue

- development and optimization of immunohistochemical staining procedures for BKV T antigen
in human tissue

- detection of BKV T antigen in human prostate tissue




REPORTABLE OUTCOMES

None

CONCLUSIONS

We have made substantial progress in developing the technical assays needed to complete the
work we have proposed. Some of these assays need further work while others are running
smoothly. In addition, we have begun using an approach that we hadn t proposed but
complements the ones we have proposed, immunohistochemical staining, to detect viral proteins
in the tissue samples. We believe that during the current year we will be able to collect
meaningful data regarding the presence of the virus in human prostate.
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